Summary. This paper compares the principal modifications taking place in spermatozoa during epididymal transit in several species. The relations between changes in the epididymal medium and modifications in the metabolism, motility and/or fertility of spermatozoa are reviewed with particular reference to spermatozoon forward motility. The fertilizing ability of motile testicular and epididymal spermatozoa has been described.
Introduction.
During their transit through the epididymis, non-motile, infertile spermatozoa, formed in the testis, progressively acquire the ability to move and fertilize an egg, thus producing a viable embryo. Although this process was discovered several decades ago, the origin of the morphological, biochemical and metabolic changes (Bedford, 1975 ; Voglmayr, 1975 ;  Orgebin-Crist, Danzo and Davies, 1975 ) affecting these gametes is still unknown. Present research in this field is seeking to find methods of controlling the acquisition of this fertilizing ability in order to either reduce it (human contraception) or, on the contrary, increase it, as in the case of masculine sterility or during seasonal sexual quiescence in domestic animals.
Since the different changes affecting gametes have been localized in the epididymis, recent work is oriented to studies on the specific influence of well-determined regions of that organ. The relations between changes in the epididymal medium and quantifiable modifications in the metabolism, motility and/or fertility of spermatozoa are investigated in this paper. A. -Localization of the development of fertilizing ability in different mammalian species.
In spite of differences in the length and diameter of the epididymal duct, mammalian epididymides have three distinct anatomical regions in common : the anterior (caput epididymis), median (corpus epididymis) and posterior (cauda epididymis) regions ( fig. 1) .
In all the species studied, spermatozoon fertilizing ability tested by intra-uterine or intra-oviductal insemination, is practically zero in the caput epididymis, develops in the corpus epididymis and is maximum in the cauda epididymis. In the rabbit (Orgebin-Crist, 1967 ; Orgebin-Crist and Jahad, 1977) (Tournade, 1913 ; Blandau and Rumery, 1964 ; Gaddum, 1968 (Dacheux and Paquignon, 1979, unpublished data) or very low at all epididymal levels in the rat or hamster (Wyker and Morton, Sagadraca and Fraser, 1978 ; Turner, d'Addario and Howards, 1978) . However, in monkeys (Hinton et al., 1979a) , humans and rabbits (Morton et at., 1978) or rams (Dacheux and Paquignon, 1979 , unpublished data) motile spermatozoa appear in the corpus epididymis and their number and motility increase in the cauda epididymis.
2) Potential motility.
In some species (the mouse, rat, monkey, human) immobile spermatozoa in the epididymal medium develop motility after dilution (Morton et al., 1978 ; Turner, d'Addario and Howards, 1978 ; Hinton, Dott and Setchell, 1979 (Voglmayr, 1975) . The exact localization of these changes in the boar epididymis indicate that oxidative metabolism occurs mainly in the corpus epididymis (table 3) . The decrease in lipid synthesis occurs principally in the cauda epididymis (Dacheux and Paquignon, 1980) . These metabolic alterations are determined by the variations in the energy charge ratio or phosphate potential (Garbers et al., 1973 ; (Glover, 1962 ; Paufler and Foote, 1968 ; Orgebin-Crist, 1973) in reality ,it is related to epididymal activity , even if the motility of ram testicular spermatozoa can be induced by a long incubation in the rete testis fluid (Voglmayr and Gandhi, 1978 (Fournier-Delpech, 1966 Peyre and Laporte, 1966a, b ; White, 1973 ; Setchell, 1974 ; Johnson and Howards, 1977 (Dacheux, O'Shea and Paquignon, 1979) (Delpech, 1974 ; , thus altering the composition and the surface electric charge of the gametes (Olson and Hamilton, 1978 ; Moore, 1979 (fig. 4) . Maximal stimulation of caput epididymal spermatozoon metabolism and motility requires higher concentrations of NPI than does maximal cauda epididymal stimulation (Hoskins, Brandt and Acott ; ; Dacheux and Paquignon, 1980) (fig. 5 ), but no development of forward motility is apparent. On the contrary, whatever the caffeine concentration the oxidative metabolism and the motility of testicular spermatozoa have never been shown to increase ( fig. 5) (Cascieri, Amann and Hammerstedt,1976 ; Dacheux and Paquignon, 1980) , although intracellularcyclic 3'-5' AMP concentration increases (Cascieri et al., 1976 Acott et al., 1979 ; Brandt et al., 1978 (Voglmayr, White and Parks, 1978) . The effect of FMP on spermatozoon fertilizing ability is unknown.
Conclusion.
The spermatozoa acquire fertilizing ability as the result of a series of changes which begin at the efferent ducts, but occur mainly in the corpus epididymis ( fig. 7) . The changes in motility are mostly related to a rise in thecyclic3'-5' AMP concentration either by activation of adenylcyclase and/or cyclic nucleotide phosphodiesterase inhibition ; the reason for these modifications is unknown (Cascieri, Amann and Hammerstedt, 1976 ; Casillas, Elder and Hoskins, 1978 ;  Stephens, Wang and Hoskins, 1979).
However, for the forward motility of spermatozoa to develop, the increase of intracellular cAMP must be accompanied by a given protein environment (motility factor). The spermatozoa need more than this motility for oocyte fertilization ; changes in the membrane and the acrosome are imperative, if the oocyte is to be recognized and penetrated (fertility factors). 
